ABSTRACT
INTRODUCTION 1.1 Background
The term Mobility Management (MM) (or Voluntary Travel Behaviour Change) is sometimes used to describe a variety of measures such as personal travel planning, travel awareness campaigns, workplace travel plans, school travel plans, and car-sharing schemes (Cairns et al. [1] ). According to Möser and Bamberg [2] , different types of personal travel planning and marketing programs for sustainable transport modes are the most frequent MM measures implemented during the last ten years. MM measures have been started in several countries, e.g. Japan, Australia, the UK, Austria, and Sweden. Personal travel planning programs to provide individuals or households with carefully targeted and individualised information are often carried out in the same way, but referred to differently in various parts of the world, e.g. Travel Smart in Australia [3, 4] , and Smarter Choices in the UK, [1, 5] .
The effects of MM measures have mainly been evaluated in countries with long experience of using these measures, [6, 7] . The evaluations show that car journeys have been reduced, the use of other modes of transport has increased, and the amount of carbon dioxide emissions has been reduced. According to Cairns et al. [1] , actions in the UK accounted for an average decrease of 4-5% in car use. Personal travel planning at workplaces resulted in a decrease of 10-30%, while personal travel planning within the household resulted in a reduction in the number of car trips by 7-15%.
However, there is also a debate among professionals and academics as to how much can be inferred from the published results. There are thus authors that take a thorough look into relevant issues in order to evaluate MM programs, [8, 9] . Bonsall [8] concludes that although the published results show a degree of consistency, serious questions remain about the reliability of the methods used to produce these results, and about the possibility of systematic bias.
Spillover
Even though one may argue about the impacts of MM projects, there is an increasing interest in these voluntary measures. One explanation is that, in addition to those benefits that are directly measurable, such as the reduced number of car trips, there may be other benefits as well. Based on theory and some empirical results, one may find claims that there are interrelated propensities to behave in an environment-friendly way, so-called positive spillover. This means that one behavioural change (e.g. changing to a sustainable transport mode for one's commuting trips) may lead to the adoption of other related behaviours and/or adoption of more ambitious behaviours.
One striking argument that is rather straightforward is that if you have gained some knowledge or show willingness to seek information on environmentfriendly behaviour within one domain, you will quite likely apply this within other areas, [10] . There may also be psychological reasons for this positive relationship across areas, [11, 12] . Bem [13] explains this through the Self-Perception Theory, which states that if an individual changes their behaviour to a more environmentally friendly one within one domain, e.g. commuting trips, the attitude formation theory predicts that the readiness to change within other areas increases, since that individual's attitudes and self-image are likely to change. Thogersen and Ölander [14] , for example, found evidence supporting the hypothesis that people who were engaged in recycling were more likely to have positive attitudes towards other environmentally friendly behaviours, and that this effect was independent of their attitudes towards recycling.
Another theory, which is often referred to in discussions of behavioural changes, is the cognitive dissonance theory originally proposed in Festinger [15] and discussed in [16, 17] . Cognitive dissonance arises when people feel it is inconsistent to behave in an environmentally responsible way in one area, while refraining from doing so in another area. This unpleasant feeling may give rise to a behavioural change to a more consistent behaviour. Still, there are discussions on whether this relationship is independent of the significance of the behavioural change. According to Thorgersen and Crompton [18] , it seems like cognitive dissonance will be less likely to lead people from simple and painless steps to more environmentally significant and difficult behavioural change, since the cognitive dissonance involved in this case is not of a significant degree.
There are thus theories that speak in favour of a positive spillover, and at the same time there are arguments for an insignificant or even negative relationship. Some researchers emphasize the uniqueness of each pro-environmental behaviour [18] , which indicates that it is unlikely for pro-environmental activities within one area to have any implications for the likelihood of acting pro-environmentally in other areas. Some researchers stress people's tendency to compartmentalise pro-environmental behaviour, so that making amends within one area justifies refraining from pro-environmental behaviour in other areas, or is a poor predictor of this behaviour [19, 20] . Bratt [21] , for instance, found a positive relationship between car driving and people's acceptance of the claim that if you recycle your waste, your car driving is justified.
To summarise, the efficiency of approaches to creating positive spillover is highly contentious. The literature contains empirical studies that indicate a positive relationship across domains [10] , or activities within the home environment [22, 23, 24] , as well as studies that cannot find such a relationship, [25] .
Nevertheless, the lessons learnt so far indicate that there are key aspects which may influence whether or not spillover occurs, that this knowledge may help in designing environmental measures, [18] , and that efforts are being made to increase the application of environmental psychology in the promotion of environmental behavioural changes [26] .
The point of departure of this paper is the importance of a holistic approach to attaining a general proenvironmental behavioural change in order to reduce carbon emissions. This means that we ought to strive for a spillover of pro-environmental behaviour from one area to another, which also means that the design of implemented measures should aim at maximising this spillover. Today, many voluntary environmentally friendly actions are based on personal benefits (like reduced travel time and travel costs) and not on environmental benefits [27] . According to Barr et al. [28] , it is only when individuals are able to transfer their behaviour between contexts, as part of an embedded set of lifestyle practices, that it will be possible to argue that 'sustainable lifestyles' can and do exist.
Research focus
MM campaigns with incentives carried out in Sweden are generally small with a very limited number of participants per project. One may then argue that this type of project is too limited, especially when it comes to strong and vital reductions of carbon dioxide emissions. However, these types of informative and voluntary measures can influence individual behaviour through general environmental awareness, especially in connection with the impacts of various daily practices (spillover), and consequently play a key role for a holistic sustainable lifestyle. There is thus an interest to try to capture whether participation in an MMcampaign affects the behavioural change in terms of environmentally friendly actions, and whether the type of campaign people participate in affects their behavioural change.
So far and to the author's knowledge this type of research had not been carried out before.
This paper presents an analytical tool for analysing these types of behavioural changes. The analysis focuses on a potential spillover in sustainable behaviour, identified as a movement in the stage of behavioural change regarding reduction in individual environmental load. The analysis is carried out using an adjusted version of a model originally developed for studying behavioural changes regarding daily car use.
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As an illustration, this analytical tool is applied on a small scale sample of MM-measures in Sweden. The test sample is individuals taking part in two types of MM-campaigns with personal incentives: Test Traveller projects focusing on public transports and Test Cyclist projects focusing on cycling. These projects aim to give individuals the incentives and motivation to exchange short commuting trips by car for more sustainable transport modes during a certain period e.g. a couple of months or a year. Results from the illustration are discussed and used as an indicator for methodological problems. The paper ends with a discussion on problems and possible improvements of the tool.
METHOD AND DATA

The Analytical Tool
An analytical tool focusing on environmental behaviour has been developed using the structure of MaxSEM (Max Self Regulation Model). MaxSEM, developed within MAX-SUCCESS [29] , diagnoses individuals' modal choice decisions by focusing on their attitudes towards current and future car use [30, 31] . According to their responses to six statements indicating the most preferred one, and their answers to questions on travel behaviour, the respondents are defined as belonging to one of four stages in the process of changing from car use to more sustainable transport modes.
-Pre-contemplation stage where the desire arises to change behaviour recognised as problematic, -Contemplation stage where people select and validate different behavioural alternatives, -Preparation/Action stage where people initiate and execute the selected new behaviour, -Maintenance stage where they validate the experiences with the new behaviour and decide whether to continue with this new behaviour or not. This type of stepwise behavioural change analysis has been applied to various environmental behaviours [32, 33, 34] . In this paper, the stage allocation steps of MaxSEM are rephrased as behavioural transformation from a high to a low personal environmental load. In the adjusted model, five statements and stages are based on an early version of MaxSEM and contemporarily with the MM-campaigns. Furthermore, the second statement in Table 1 differs slightly from the original wording to reflect the stage in a better way.
The phrasing of the adjusted MaxSEM model was tested in a small pilot study focusing on the respondents' understanding of the various stages. Based on the pilot study, some small changes were made.
Outline of the test
The analytical tool is applied on two test samples with participants in MM-campaigns. As the tool is aimed at analysing pro-environmental changes due to participation in MM-campaigns, the tool is also applied to one reference sample of people not selected to participate in order to capture other changes in proenvironmental behaviour not connected to participation.
In the test of the tool, questions are also included concerning the changes in daily car use with a corresponding layout as the analytical tool, i.e. five stages of behavioural change using the earlier version of the MaxSEM questions. Hereby, correlations between proenvironmental changes and changes in daily car use can be analysed together with comparisons with other surveys using the MaxSEM questions. In this paper a large-scaled travel survey carried out in Malmö, a city close to the location for the MM-campaigns, is used as a second reference sample.
Test sample 1: Test travellers and Test Cyclists in Helsingborg
The city of Helsingborg launched its first MM-campaign in autumn 2009, and the target group consisted of individuals employed by the City. Information about the project was distributed through a web-based travel survey that the City carried out during spring 2009. The aim of the travel survey was twofold: to analyse travel behaviour in general, and to single out a target group of commuters based on commuting habits, travel distance, and quality of the public transport connection. Those fulfilling the conditions automatically received an invitation to participate in a Test Traveller or a Test Cyclist project later on, and were asked to indicate their interest on the web form. Of the 975 who received an offer to participate as a Test Traveller 15 . A questionnaire containing the analytical tool was given to the participants at the very beginning of the project: to some as a web questionnaire and to some handed out at a project meeting (survey 1). A questionnaire was distributed soon after the campaign was over (survey 2).
Test sample 2: Test Cyclists in Lund
The analytical tool was also distributed to participants of an MM-camping launched during autumn 2009 in the city of Lund. Information about the project was distributed as information sheets at workplaces, information on the web page of the City and of course through participants in earlier projects.
Through a screening process of those who were interested, the actual participants were chosen based on their commuting behaviour and distance to work. Individuals already commuting by bicycle or public transport were thus excluded. The participants signed a contract and received various types of bike equipment. The Test Cyclist project in Lund consisted of 19 participants. A questionnaire was given to the participants at the very beginning of the project, to some by mail and handed out to some at a project meeting (survey 1). A questionnaire was distributed in the same way as soon as the campaign was over (survey 2). In total (i.e. in Lund and Helsingborg) the number of Test Cyclists was 34.
Reference sample 1: Not selected Test Cyclists in Lund
As mentioned earlier, there was a screening process of participants in the Test Cyclist project in Lund. Forty-five individuals were not accepted as participants because of their commuting behaviour. These individuals received a questionnaire by mail at the same time as survey 1 was distributed to those participating in the MM-campaigns. The questionnaire was identical to the questionnaire used for the MM-participants, facilitating comparisons between individuals who could be regarded as already having sustainable travel behaviour and those participating in the MM-campaigns.
Reference sample 2: Cycle and car commuters in Malmö
The municipality of Malmö carried out a travel survey of 13,300 inhabitants (18-75 years) in autumn 2008 [35] and contained questions regarding travel habits and attitudes towards transport. The survey also included an early version of the MaxSEM questions on stages of behavioural change regarding daily car use. Data from cycle commuters and car commuters in this survey are collected and used as reference sample. Table 2 for the Test samples, i.e. MM-participants and respondents in 
Background data of samples
Statistics are presented in
RESULTS
Stage of behavioural change in the beginning of participation
The stage of behavioural change regarding daily car use is analysed not only to find out where participants are in the behavioural change process when they enter an MM-project, but also to analyse the representativeness of these small samples through comparisons with the travel survey in Malmö.
The majority of the MM-participants are located, as expected, in the stages of preparation corresponding to their action of entering a travel behaviour change program, see Figure 1 . Compared to the car commuters in the travel survey in Malmö, the participants are clearly more in an active phase, whereas the majority of car commuters in Malmö state that they will maintain their car use since they need to do so.
For the not selected Test Cyclists, i.e. those already commuting by bicycle in Lund, the result is quite different compared to the participants, see Figure 2 . This indicates, as one might expect, that those who already limit their car use express the goal to maintain this habit. In addition, the answers from the not-selected Test Cyclists correspond to people commuting by cycle in Malmö. The not-selected Test Cyclists also appear to belong to higher stages of behavioural change than the MM-participants. Using the Likelihood Ratio Test for small sample analysis, the not-selected Test Cyclist group is significantly different (5% level) from the group of MM-participants. In summary, the results indicate good representativeness of the studied groups of participants and people not selected in the screening process.
Analysing the stage of behavioural change regarding the environmental load, the majority of participants state that they are preparing to take action or are taking action to reduce the environmental load, see Figure  3 . The answers from the not selected Test Cyclist group show a somewhat different pattern with more people stating that they are thinking of which action to take or preparing to take action. The differences are not significant though.
The analysis furthermore shows that there is a positive correlation (Pearson 0.4) between the stage of behavioural change regarding daily car use and environmental load for Test Travellers, a weak negative correlation (-0.2) for Test Cyclists and a positive correlation (Pearson 0.4) for the not-selected Test Cyclists. The indication is that the stage allocation for daily car use is not a strong predictor for the stage of behavioural change regarding environmental load. 50%  45%  40%  35%  30%  25%  20%  15%  10%  5%  0%  Test cyclist Test traveller Not selected  Test cyclist Pre-contemplation Based on the statements regarding daily car trips and environmental load, the respondents are categorized into stages of behavioural change in the beginning of and after participation. A variable defined as the difference in the stage of behavioural change is computed, indicating movement to higher stage of behavioural change, unaltered stage of behavioural change or movement to lower stage of behavioural change.
The result, based on MaxSEM, indicates that the majority of the participants is classified as belonging to a higher stage of behavioural change regarding their daily car trips after participation, see Table 4 . A paired t-test indicates a significant difference in the stage of behavioural change for the car use at the 5% level for all participants.
The analysis, based on MaxSEM questions modified for environmental load, shows that the majority of participants move to a higher stage of behavioural change or remain at the same stage after participation. Still, there is also a relatively high proportion of individuals who move to a lower stage of behavioural change regarding environmental load. A paired t-test does not show a significant difference for either group in the stage movement.
The Pearson correlations test shows a weak positive correlation between the movement in the stage of behavioural change regarding daily car use and environmental load for Test Cyclists, and a somewhat higher correlation for the group of Test Travellers.
FUTURE IMPROVEMENTS
Like most studies in environmental psychology and evaluation of mobility projects, the empirical analysis of this paper relies on self-reported information thus lacking relation between one's stage of behavioural change and actual behaviour. This might be seen as a problem since there are studies that have found a low correlation between self-reported and observed behaviour [36] . On the other hand there are also studies showing that self-reported data may reflect actual behaviour in a satisfactory way [37] .
In order to fully test the analytical tool, but also the effects of mobility measures in general, we need to apply different concepts to collect responses for instance using ICT solutions which objectively collect information on e.g. energy consumption and various purchases. When analysing travel behaviour, data could be collected e.g. by the use of GPS systems. However, so far the evaluation schemes of behavioural changes rely heavily on self-reported data. In the illustration the test presented in this paper is, though small scaled, in line with other studies on the effects of MM-campaigns, e.g. [9, 38] . The result indicates that there is a significant change in the stage of behavioural change regarding daily car use.
There are also problems regarding the timing of the first questionnaire since the questionnaires were distributed in conjunction with the start-up meetings of the campaigns, i.e. the participants were already preparing to take action for changes in travel behaviour.
It is possible that there already was a change in personal mindset when survey 1 was carried out (supported by the result indicating a higher degree of preparation and action than those not participating). This indicates that we should distribute the first questionnaire before the individuals participate in a project, possibly in the screening process prior to the campaign.
There may also be other explanations for the difference; people with sustainable travel behaviour may have already carried out actions in the past and are now thinking of/preparing for new actions. This could be controlled for by asking questions regarding prior actions for reducing environmental load. This could also be useful making the questions more concrete. Further work and test of the phrasing of the adjusted MaxSEM questions is thus needed.
The use of reference groups in the application of the tool supports the analysis. This is especially the case when analysing pro-environmental behavioural changes which can be influenced through a great variety of areas and measures in society. The use of reference groups should thus be designed carefully, possibly using samples from the screening process.
The tool should furthermore be applied to large data sets in order to gain statistical power. This affects the general planning and use of MM-campaigns with personal incentives which so far has been based on small-scaled projects. In order to analyse the effects of these measures more holistically there is need for a larger scaled application and possible involvements from other actors than today. 
CONCLUSION
The aim of this paper is to present an analytical tool to further increase the understanding of a possible spillover effect from changed commuting behaviour to pro-environmental behaviour in general. The underlying assumption here is that there is need for a holistic view in order to achieve a universal sustainable behaviour. The type of MM-campaign analysed here is often used in Sweden, and an additional argument for carrying out such campaigns could be that they contribute to wider behavioural effects (within and beyond the transport domain) than the behavioural change that the measure is focusing on, in this case commuting trips.
This paper represents the first steps within an under-researched area. The application of the tool shows that there are some interesting areas and questions to cover but at the same time some methodological challenges to overcome. In order to investigate a spillover, we have e.g. identified the need to carry out the first survey (capturing the initial stage) before a campaign is announced. Furthermore, there is a problem (in common with other studies) regarding self-reported data which could be solved by the use of e.g. ICT. There should also be a further development and validation of the phrasing of the questions. But most importantly, in order to further discuss and analyse the effects of voluntary mobility measures into other domains, there is need to upscale the measures.
In this discussion one also has to discern between the effects achieved with the present design of the MM-campaign and the possible effects with another design more focused on environmental effects. The key characteristics of today, which disfavour a possible spillover effect, are e.g. lack of focus and feedback regarding the environmental effects. With an elucidation of the environmental effects, and with constant feedback after project completion, there is significantly larger potential for more widespread pro-environmental behaviour. 
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